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(54) RARE EARTH PERMANENT MAGNET, ITS MANUFACTURING METHOD, AND 
PERMANENT MAGNET ROTARY MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide R-Fe-B system sintered magnet with a small eddy current 
a high residual magnetic flux density, and a high coercive force which is suitable for a permanent 
magnet rotary machine, and to provide the permanent magnet rotary machine using this magnet 
SOLUTION: A method of manufacturing a rare earth permanent magnet comprises the steps of 
providing a plurality of slits on at least one front surface of a sintered magnet body consisting of 
R1-Fe-B system composition (R1 is one sort or two sorts or more chosen from rare earth elements 
containing Y and Sc); and carrying out a heat treatment of the magnet body and powder at a 
temperature below a sintering temperature of the magnet in vacuum or in an inert gas, in the state 
where there exists the powder containing one sort or two sorts or more chosen from an oxide of R2, 
a fluoride of R3, and an oxyfluoride of R4 (R2, R3 and R4 are one sort or two sorts or more chosen 
from the rare elements containing Y and Sc) on a front surface of the magnet body. 
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A» t> ft ft . 
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[ 0 0 2 1 ] 

S;Sfe5fci()i:, % *> Jrv it 7 * v * * Br £ M # W B4 -f 5 » K , &®Ki&&<o*ys/ 
h «r A ft T it ^ S 3S £ A £ < -T 5 o 
[ 0 0 2 2 ] 

r<7>S^, ^ y ^ h0^f*ffii<*»}:ffiSSii6{)O-eij:/j:< , ^ BS # <o Jfc j& 35 ic 

) — (C) lc^i-<k5M, Hlc*iV^t«8«5{(!l y y F»«B1 aO)B*lRlWM8 
tt » L * y y h 2(D&Zi5\ftmti$in$:ffimtS*£X. XW:«BB£-&?>:: i <fc fe 
fll!lii*»*Lfe»««r««H»5iJ, ^ £ £ ft K « BR * ft * t> <Z> I* ft 

* # » *£« « {* O * y * J* * f* ffi I- H 1 (A) - (D) ©»< ^ y y ht»*Lfc* 
(fi.L. 01 (A) - (C) (i^ft-?ftS^^ffi^^^yyh^ 5 ^^*ftfc^y^h^ 
^©ar^^-^SH^fe 1 ?. Hi ( D ) [3 8$ Br ® H T* a ) , x !) y h 2 fk& & k * V y V 
J&tiZffi 1 a lCj?t L, R *f «l CO ffi 1 b JrWWOEAlD.Xl** U y h 2 <D& £ % famM k 
ftM*frfti-*ffil c X tt 1 d tora^g»D 2 li^f 5mm^T> i?B*t<»3 
mm&lT, ttkff* L< li 1 mmfitT-Cfcir t«U< , * fc B8 ^ X * U y h 2 £ ¥ 
ffttfi 1 e, 1 f fciftfcB»«i-S^y 3/ F2a tomiBDjRtflVWCiitS^y y 
1- 2 fflG0f8}B3D<l;i, ttt 1 0 mmKT,, J: 9»* l< 14 6 mmttT, $$|c # £ L < 

* **# * t < . KPffi D 2 tt 0 mmt*otU^o £ * ffi Rf! D 3 > D 4 « * ft * ft 0.4- 

[ 0 0 2 3 ] 

Cicoj;5lw^y^b*?K^-r5^i:i-J:^, Hi ( E ) L it X 5 * m& 
Xt* V y h«B^36*6>««rtaB^a*»*ffi«lLSr5minaTKi"r«r fc *« -C * , w ft Id J; 
oTSs^^tt&R 2 ^®^^ R 3 ©7 u/{fc:feX«4R 4 ^Sft7 y ik%3Xt% — a> o * J; < 

1 0 0 2 4 ]'- 

£ » * 5 fc, x V y h k & k (ommM&Z&fei- % ^ k K £ V . x V y h £ Z> & 

1 0 0 2 5 ] 
[ 0 0 2 6 ] 

U<tt5 0mmWT'C. Lfc* fi^^tS^ 1 0 "» m «T, # * L < IS 5 

mm^TT&5«^lw«, *:^?3oa£^^Elc:#^$i3t:fcR 2 OK<k^s R 3 <07sMfc'4fc* 
R^87^«^tltfft^ liXli2 fflW i: * *J K R 2 . R 3 X 

ttR^atts-arasiuftasrfTofcat?, »*$tm\z&ik<z>x y h & a ft t t , etr 
^ y y ftA^fcft^»toa*tf t^^^^o bp *> * mm.m 

j$^m®m#L®&k m^&mx a - k &x t ^*5±fBS:*ifl«>^ffi 

Kl/tt^A^ttft bfc*f&3^-+fe^TPfifi»lc#Jffi*fti' 9 , ISiS^Sns^, -blETfctt 
<0&*&(0^&telmmWJi-Cfe!?, ffiSft*(4ft t t *f6l<Oi-Sli 0 . 5 m m # ± fc 
5:i^"P*5^, JiKSHSSD,, D 2 , W SS D 3 , D 4 OT»lt*i5 i iK, £fc_bf2 

[ 0 0 2 7 ] 
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■3 A: I* "C *> "K # §>i 8* S & 3f . «& A 18 * 4 < L -C » 3i =>• * HfrMiASri^-C**. 
51 y y b O « « , ******** l» x fc*fc» lBHD»TO*V , ie+6»* , *f* Llx » 

y y s&Aixft#*fct L-crtaxi** 

hfci?-eJqXLT*fc»l*i-6fc»tK W » » «> * * * * * * fc > a 

[ 0 0 2 8 ] 

WHiJflni£*Lfc*:H#«®KlliR 2 <aBMb*BU R J ©7 R 4 Offft7 y <k®fr bM 

tf*tS 1 tXtt 2««±*ir*r^ftt&**#*E£*ft. **» R '' R<l * YRtfS 

c **tr*±*»**e>«tf*'« 1 ax» 2«»±-c. ^etv^ttR 2 . r . r tmi 
**i»*uvs mm* 3 ™? Mbia^/xiiR 4 «>»7 yd:*****-**-* 

Jtf/XttR'tSttSN d i: P i 0*tti«#tt»R' t»» *N d t P r ©#JfM± 
[ 0 0 2 9 ] 

SOT, **WK*si**aib**raJ***5fc«>fc» ± IB© . »^*iB*»b« 

# * L < I* 4 02g«%W±-t'fcft. 

W«i^Sl4 R R»3U4R 4 I*#**«*> * H,5»»Kfl?«B»»***- tt 

**s*s vM3c^^jKJcfo-r^ftS^®a* 5 «*-t-ft- *»wfciait j: 9 emetic 

itfifc^*ftfc»ic«. ^ss^i©*© 5 ?*^^^!* 1 0 °" mWT ^ sn< '* 1 0 * 

m&T&&* LV>. *»T»l*#fcM»* *t*V*# 1 n m « ± # » * b W. ft *i . CW¥ 
t0 (Bit,. ****#6 0%fc4* fcS««E*«Xtt> ftiftLt*»5lt 

# t? t ft . 

fftR » O. R J F 3 , R 4 0 F-Cfcfta*, ttvft»*R'0„ R 3 F n . R O.F. ( m . 
[ 0 0 3 2 ] 



<b¥« . «&aia><R**<EiS1-ftft:*>fc. *fl5*»*. f !> - ^ > J * * * ®* ® 

**?*y-7 y **trr £ tt?*ft. + 

SKI* r'oM«, R'«)7 y fl:«!> R * <» S* 7 y ft * . fcs^ttrti^ffip^^© 
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[ 0 0 3 3 ] 

R 2 c9$Mfc®> r 5 © 7 * <t4&x R'©®7 5'<k*ij, foa i^ism e> e> 4 

A (He) tf> ^ jg # x * Ut&i&m £ *t i (£*«, - co 4a a £ © <R to SI i: W t Z 

[ 0 0 3 4 ] 

bp*>. <o&&m8t (T s ttst5) ±B*v>i*-e«!!it4i. (i> 

il^i^oMi^^Rt. ft <^ai«i#tt*t* ?>*ttt < 4 5 . (2) m iz. ja y> ta x ■+ & 
a* «£ m u % * < 4 a , (3) 4fc»$-arfcRj}sa^«33feAia»B5*!ifc/j:<rtSu^4-eia:» 

LTLtO»BHt***#lSTt5, # <o RB JS # £ U. S ft: «> K: . B& 14&*S iflS fii'T 

. $? £ L < «± (T j - 1 0) tttTiti, * 33 „ iK«TRIiltl<Sit««<, Si 
3 5 0 tttJ:fi.5, ©JR*fl.3®lI#raH:l^~10 0B#Iig-e$>5 o l^Tfe^^JiKiKtoa^s 

*T*f» i o o n#ra x. s * . f *r @ w * » <k * j£ # «> 

p# ra . !Rpicio^~6B#rat?fe5„ 

[ 0 0 3 5 ] 

B(±co J: 9 4 KilXtoSt- J: 0 , e^ftcO#±©K&tr1aif l?-*Ififc$H- . 83 « & ffi IC # £ 
•arfc«&*^^**V-CVNfcR 2 , R'XttR^lftiL, CI COR*, R'XItR^RiP • „B 
£ ffl & * O SI © SB iff TBft £*V5,, »*CR S «7 sMfc «5 X ii R * «0 Bt 7 

lc 85 48 £ 5 C i K. J; ►> . R* Xt±R* to®* & b <7>i& & t & ft iz tort Z&Wt. 

[ 0 0 3 6 ] _ 

R 2 CO SHfc 4S> . R s co7s"fb<teRtHR , orK7s'<kfelw-t-*H5*±!^7cSlH. Y&t/S 
c £ £ tr # ± S t£ 5& *> e> S tf *v 5 liXli2iyi-e*>5ii ! v _hK3l ® 8H »fl2 LTfeS 
«fcg#tt&ffifc5&Jf?r<OWlJ:;*:£V*7ES&»4Dy, T b *> 5 <0 -? , *&*lc-^*fxtv><5 
#±8 5c8? i L^:tt:DyfttFTb<0#J£•*S£•?^•t , 1 0S?%{lJ:t*i5:Ht»it*i5 
. E<r»*L<l±20IS^%^-t-Cfc-5>. R', R ' . R'lCtSitSNdiPr©^ 

l+jRS^v R'coN d t P r co t+ j« j£ <fc 9 ffi V* £ i: ri* j* £ Ll\ 

[ 0 0 3 7 ] 

c: vX&HsU&mvmm* 8ll*«*OS*tBH^iJffcR-Fe-B!(|lll«S 
<0«B£# a*2dsPi$ *: * 5. 
[ 0 0 3 8 ] 

[ 0 0 3 9 ] 

»* u< 1*2 o oicEi.k-caiix4&a&aJ: 5 1 o < cibv*bx»t\ Hfcff* u 

< u 3 5 oTCgA-L-^SRiBEtoSifi&JiO 1 0 'Cftv^fiaBT'C * 5 i i #S* * fc . 

(O^Wt±l»~10H#ra, #*L<ttl0»~5«»WK «p{c:3 0^~2^^T*fcS. 
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[ 0 0 4 0 ] 

T, «FSU^DX«0?&ipaUc7k*Ofco*:/B^^, fo £ v^ (i Jro X B# «F M BE * B a J- «S £ #t 
R 4 ric5>^8S»RSJC&Srfe&8f^-i:^foSp :oi)ft»*Klt» T A* * iK & fc * VM* *T 

[ 0 0 4 1 ] 

y*A«;, ItLTIi, Jfifift, W»> PBS, ^ygf, iB*6*S9, *T**iS#J £ L T 

[ 0 0 4 2 ] 
[ 0 0 4 3 ] 

[ 0 0 4 4 ] 

yft»i»6»i*n5 iffix^2aei±«r^W"r<b*a^^b(K^«^-^R 2 , r 3 x«r 4 ^ 

««:<S«-*-««b* IB*S«ic*V^T»5lc»***4 U*ll!tB«:* a s t » ft i" * 

[ 0 0 4 5 J 

* !> y hWJiV'>!Kllg-C<^!**S^ , c y ft *Sfl<*> 1 0 0 m m & T\ # * L < 5 

OmmWT-C. o fit « S^tefli U * ft © 1 0 m m * U< tt 5 mm£lT 

6«*#KR*, R s Xtt R 4 SrS&iR £ *> r * # "C £ 5. i O »* I* » flR «r tf o fc* 40 

5 iamat & «»-r a - t * J * s . 

[ 0 0 4 6 ] 

Itftlf MB*** t T««C L T L* 5 . :«J:5 « W M £ fit ft 1" 5 ti tt * y v h 

Jl ^ © # & « tt <fe K & & # ■** 5 ~ ifcl *)i«!3SSOfST*i?«* ? »* L V* «, ±12 

*»*tt»»ttt »*»**w-ifc* itoisasK, m*.t£*-# v *x 

« « »j a* ssif e> n s . 

[ 0 0 4 7 ] 50 



(13) JP 2007-53351 A 2007. 3. 1 

[ 0 0 4 8 ] 
[ 0 0 4 9 ] 

immm 1 , 2 x jt&CT 1,2] 

*6S 9 9 ©3% &L± <0 N d . Co, Al, Fe^/Vi7xH#PV43r^iffiLt 

Z * h V hfticj: V mtfLW;<n& & b Lfc„ #fe*tfc^4k<z>ttJ«ttN d ** i 

3. 5 ® ^ % , Co 1 . 0 ffi*%, AI^O, 5JK^%, B « 5 . 8 JSC ^ % v F e # $ 
95-e*>!9, CtiSr^^A t»t«)p ^^AiC7k^«rffiJ«^ii'fc^, *3S #*l *r t? V* fc a* 
5 0 0 tJ -?*P5» LTffl^«J^***:J*aaf^S. l/* ■* 5 * ifc J: 15 3 0 y a 

^T^>a»tbfco Ht«*9 9»*%K±<ON T b , F e . Co, A 1 , Cu^<^ 

/vt 7 en d tfn ^ Srgff L, A r # ffl ft * "C M ffl St * * L ft , *£iSL*: 0 & <b ti 

fe^i^lESltN d ri s 2 Q -ir % * Tb#l F e i)i 2,4 °/o, B # 6 JP ^ % 

, A 1 1 %s C u ^2Sf % % C o tfJSSBt? <fc 9 x :ti^^*B'^t5 a ^&B 

I 0 0 5 0 J 

tt V* T * ^^Aa*i 9 Ott%, ^ & B 3fc £ 1 0Si%ffilt, g i{f E 16 L *: V 

k O e O^fl-^tElSl^^^^ ?>> #> 1 ton/c m 2 <D ffi ^) T? A fi£ b *i „ & T? % 1 <D 
^t^**Ar»Ba<DJKJS^^»CSAU, 1, 0 6 0 < C-C2H#fiiJ$&^b. 7 1 mm X 4 6 
mmX®*2 1mm (a^JI;*1±ffcbfc;*7fl) <7>flS^^^y^SrfP»lLfc 0 ^ n 5/ * 
ft? o< ^^is Y y 9 — £ V 7 O m m X 4 5 m m X 2 0mm (ffi^tS^tt^bfc^^) 
i^iiHl|AlIlt 9 raa*fc«ft»*ttftLfc*rftt**l-B:**7 0 m m X 4 5 m m CD B 
^ 7 0 mm^f^lcIS 0 . 6mm*M$15mm4>*y?l»8r'4. 5 m m ffilfi t o fc p I 

[ 0 0 5 1 ] 

£&£b. rncffif SSr^JDU^^bi^»5r 1 Lt 0 31 * ± *f fc «^ tt ^ ^ 

4 5%Tfcofco :hl:Ar*|*f 9 0 0 , C t Cl»lll|i^)*tt , cai|Jl»it*l, E 

i:5oo < Cti»li!i^a^!Lt|ftt5:K\ 8* ;& £r # rt: 0 :ht85*Mii» 

[ 0 0 5 2 ] 

lcSftftia<D^«rtfi b fc ^ t> ^ffii b fc. :jitP 1, P2ifi;t5o 
[ 0 0 5 3 ] 

85#Ml, Pl> P 2 <oaS^^ttSr^ 1 Lfc 0 *:/p ^ * AG>»JK»««rlB 

Ltv>ftt^i (PiiP2) (0(S»*lcitUt*»?8li:J:5»^Mltt4 0 0 k Am* 1 

% $^A<ON d eo-BB&D y fHS LfcfflfiK^&tffl v^TJK^Srf^fili L, 4 0 0 kAm" 1 

v>&m*>i$*zm i it t r 5 , 5 0 dit<st 

[ 0 0 5 4 ] 



(14) 



JP 2007-53351 A 2007. 3. 1 



m&ftMl ay S EMi:i5Rlt8?«i E PMAia y s m&\z&D yS^F^fi^J 
0, #Sa*£®gO{gT*& Affile J** 

[ 0 0 5 5 ] 

t>A(rJ:$SI^^E^ffflco^W^«4 5%t l S>ort:p rtlCA r #1^^ 9 O O'Ct 1 B$ 

n i: s *f*T?»te-jfeafc* lies o oic"eii*«i*«ittitrA»t«^i-e, a 

[ 0 0 5 6 ] 

PI iP2) cr)<S«^^^LT*l8Wli: < t5«¥M2 Ii 6 0 0 k Am al OftKAi|*#R 

[ 0 0 5 7 J 





B r 
CT] 


He J 
[k Am" 


( B H ) max 
[ k J m" 3 ] 


i 


M 1 


1 . 4 15 


1,400 


3 9 0 


2 


M 2 


1.415 


1 , 6 0 0 


3 9 0 


i 


P 1 


1.420 


1,000 


3 9 5 


2 


P 2 


1 . 4 2 0 


1 , 0 0 0 


3 9 5 



[ 0 0 5 8 ] 

[Iffiffl-l, 2-lRtfJt»«l-l, 2-1] 

■ 

ia**tfc4«»i6-e, u — * a - ^ l lG9^-ft<*^&3 1 2 m rn , £ 1 8 0 m m £ ft 'o 
T ^ * 0 *^8*^ 1 2 <0 ^tScli % i70ram, ®SS *ttft * ^1 O ^tfe 2 O m m , W) # I*] 
O^tffil 8 0 m m T* & 5 , i^B^tfiJ 1 8 0mm^Ot^«f^«LJSV^<D"C % 4* H f* g 
S 4 5mm«)B««ra#*^»af»lt4iB«i!)^*t, * 7 s " — * * 0. 5mm(Dli 

0mm, F*9 S 3 1 5 m m 35 c5 
1 8 0 m m b o X V* 5 «, n — * fc * v 1 - ^ CO £ Wt 11 1 . 5 mm-Cfc4. n — 9 k. * =r — 
^<O^eB9#*S0 2«73«l©-C, U *B fc & S£ « Sf 8K ffi iSS s V ffi K U *B .fc ►> 1 2 0" tfctlO 
it A/ *: X SS m Sfc , WffiCUfti 0 2 4 0 ' ttftcDiSA/^SEiffimiJfc^iifDi-^i-C, ^(^li 
<0KJftt=-l'/KOJB^:<0tBSf^ffl-Cu-^tt S.^P ?+ la] |§] *5 5 . igfej£*&3Jtff&M 
Til, #ffio®i!it«)<afBS:iHflt5r K^w^ £-38£-t-5iVN?#fS«:'{>o 

. HK> v> R - F e - B 3fc jjil *£ 8S £ ffl V> -5 t * - 9 liiS tti * i$iS»45 
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* 2 , 4 0 0 r p m, ^S-ffiO^giffiffiSftS 0 A X, @ fit © & ffl M ft) * tr *? 

V* » -fr 0> Y ft Z 7 ONrnXfeofc**, j& « jffi ffl ft 4 0° X gg Kl -T 5 fc 4 9 ONm 

«»*«rteJ:!J«^rt«^J||8k««IE^«±i-S 0 ffll«ttfi*li*# S o 2 Slctb^Jt S (Or 

% 4BOj:5l:l|ritf7 OmmX.4 5mmOBitl4Hiteft8. Etc, i8 * « « Id i o 
-tT3>f^ 6*^«^tc»|*ji-5«* A$ & i: « 5 iR m «E « ife id *. x Li 5. d <0 

1 0 0 5 9 ] 

j»5M 1 , M2 , PI, P"20»Bfc3:*^^aaS4rtT^>, 4 5mm;frfo£:x7tf3rv'» 
^«*JX4tfcaSt)^-frXMl l M2, P203^y 5 rhfcai**^5Hafj»»S r jS5*Lfc*, 
*«Lfct(OSrH2«>o — #fc»*.iiA/tf. R«M1, M2i P2«ttL-?n$:4*felAt)^ 
GtLftl&om**® 3 % «7 P 1 * 4 tfel£ 9 ^-SfcttB * B 4 fd^-To SI 3 <t® 4 
tt*jSIS«i:M:KEW"etts «W=70mm, IS £ T = 2 0mm, g £ L = 180mm, * 
!i F<DSJTS = 1 5mm, ^ !) y KH <0 Pfl IB L S = 4 . 5 m m X &> £ . BiM 1 , M 
2, PI, P2*l&*»^«*— ^fc-ttb^ftMMl* MM 2 x MP1, MP2i:t6o 
4-4ild£2b««8IE5 OAs « tit {fc ffl 4 0 ° „ 2. 4 0 0 r p m t? 1 ^IB ilftll5 L , 20 

88 a* IS d otV>4v\ L^ls fcfc 0U (O M P l iMP 2tt3c^tt^cpflft»Aa 5 te<«l8L 
n*ot^5 0 MP 1 lcov>ttt»«iSfc<t5«!fto»B^liifcotllc^t.<«ll 

X It ot 9 
[ 0 0 6 0 ] 



1*21 



• 


[%] 


1-1 


MM 1 


0 


mmm 

2-1 


MM 2 


0 


1-1 


M P 1 


4 1 


2-1 


M P 2 


1 5 



[ 0 0 6 1] 40 

immm3, a xt/tt&iitj 3 . 4] 

XltMl, 2 £ H?) & ft # ifc T? 0 5 fc^i" «t 5 ft*I 8 0 mm, i«S £ 4 5 m m . 

# ft © » J? 3* 1 0mmOC?i5«^Sri|i^tCLfc}^^<0«^(*:?rf^S!{t.v ® 6 <7> £ 5 \Z ? 
# <w iffl 0 . 5mm, RJ70mmOX!)5»1.2i:4, 5 m m Prij SB "C a* J* £: „ 

• & 5 p m<0 y y it? ^ XZ? v ~> V J* & & & 5 0 %^ s. ■? S - 

£ *l I' i® ^ & £ l=fl flu LftjJS ?>^^#S: 1 # B8 & Lfc„ 51 t ± »f BS ^ « it: *> J- 

K 5 0 0 tTl^ll3fif^fciLTSftt5:fC, BS :?J & * ^ 7!: . S ix Sr & * # M 3 £ # 
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, Rtf^y y VA98^*lci8l«!fa©*^ftLfct <0 StLfc. CftSrP 3 » P4i# 
[ 0 0 6 2 ] 

3S*JSLfc*^P^{-J;«>fiat^M3fi. fellt^^V^S^ (P3iP4) ^ftlACtfL 
t 4 5 0 kAm' , ^(S8Aii*^BJ?)? ) jh.^ B * , ®a8g&®£^®TI2 5mT-Cfco 
fc, f n^lf ^A<DBJRttI«rllstfc*S|fltia85M4l4, 6 5 O k Am"'0ft8^« 
* # g& * *t S e £ , RBB**«OiSTl* BmTtfcofc. 

[ 0 0 6 3 ] 10 



[^ 3 ] 





Br 

CT] 


He J 
[k Am" 1 ] 


( B H) max 
[k J m" 3 ] 


3 


M3 


1 . 4 15 


1,450 


3 9 0 


4 


M 4 


1 . 4 15 


1,650 


3 9 0 


3 


P 3 


1 . 4 2 0 


1,000 


3 9 5 


4 


P 4 


1 . 4 2 0 


1,000 


3 9 5 



20 



[ 0 0 6 4 ] 

[««3-l, 4 - 1 RXftt&m 3 - 1 , 4-1] 
HJS093, 4^fl^^M3. M4Xt*Jfc«M3, 4 W8^P 3 , P 4 £ & * * - * id 

l*-^-CfcS e u — * ft , 0. Smm^iifflffiSrfflilfcP-? 3-^ 2 1 OHIC 
CW<OfalK&& 2 2 frUfrftti 4 t&mmx* * tefl*1$3 1 2mm, i££ 1 8 0m 

m£#oTV^5 e *^8^ 2 2WtS|4,JSl 6 0mm, K^S^teffcLfc^ffaO^fffitt 30 

10mm, SS^T? 3 mm. |t*ffil^^ffi 1 8 0mmr*)5, j» 1 6 

0 mm^^ 5 1 8 0mm <D » ^ ft f£ JII LJKv^t*, ^HJ I* U:2<S, S * * Fr) Id 4 ffl 

?! Lit h <o t n eta -e fc o % » »■ » hi* * « a . ntbwmffisoA, a»fHa*Bo o , 

2, 4 00 r pm^3 9 0 N m (D h^#&?&££'&fr<, ^BBfc^HflligS!^-— A^m 

0mmX4 5mm^8it te'FS JS Id ft 3 Q d<£>J:5fta*a><b. Jft « i* ** /h £ < « tt # 
* £ & R - F e - B^j&iiSSS^a*a£*l,TV>3 e 
[ 0 0 6 5 ] 

t><£-frTl28, IS) 9 Id^i" J: ^ ftC»«««rf^ofc. ICM3, M4, P 4 O X J> ? MC 
f4ai#*i/5R»#Jti*r3tea Lfc. c:*t«r*«L, 0 7 <0 n - 9 KM * ii ^ «o ft*. 13 8 
ItK^Md, M4. P4thfht8*B!)**ft«lll-(', 0 9 ttSi^ P 3 Sr 8*« 9 £ 

ftfc»3iTfc5a*, 1 0 0mmHT©t©T*hli«*f«JK»»l^4V^C»85i:^ !) y 50 
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